Bioaccessibility and health risk assessment of mercury in cinnabar containing Traditional Chinese Medicines.
Cinnabar (α-HgS), has been formulated in Traditional Chinese Medicines (TCMs) for thousands of years. Since the total Hg content was accepted widely as the toxicity criteria, the safety alerts have been issued about the cinnabar containing TCMs for exceeding Hg limits. However, cinnabar is almost insoluble in water, the oral absorption is extremely low. Hence, it is not suitable to use the total Hg content alone to evaluate the toxicity of cinnabar containing TCMs. In instead, the bioaccessible Hg is a much reasonable safety indicator. In this study, bioaccessible Hg contents of 29 cinnabar containing TCMs were determined by cold vapor-atomic fluorescence spectrometry after in vitro extractions with the simulated gastrointestinal fluids, while the total Hg contents were determined after acid digestion. According to the daily dosages, the bioaccessible Hg exposures of these TCMs were evaluated, and most of them were within the permitted daily exposure set by the International Council for Harmonisation, demonstrating that these TCMs are safe when administrated following the instructions. However, the obtained results also suggested that the Hg exposure could also be influenced by the herbal ingredients in TCMs and the bioactivities in gastrointestinal tract, indicating the possible health risks after excessive or long-term medication of cinnabar containing TCMs. Considering the influencing factors of the Hg intakes after oral administration of cinnabar containing TCMs, the bioaccessible Hg exposure should be considered as a more rational criterion for evaluating the health risks than the total Hg content. Furthermore, precautions should also be taken to ensure safe usages of cinnabar containing TCMs from both the cinnabar contents and the processing procedures points of view, as well as the daily dosage regimen, for all of them are directly related with the bioaccessible Hg exposures.